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Mind-wandering (MW) is ubiquitous and has been extensively studied in young adults. Studies have shown 

that MW, daydreaming, and sluggish cognitive tempo symptoms (SCT; e.g., staring, mental fogginess, con-

fusion, hypoactivity, sluggishness, lethargy, and drowsiness) are interrelated constructs and all relate to 

mood and stress-related symptoms. The aims of the current review are to a) document the associations 

between MW (and related constructs: daydreaming, and SCT) and mood/stress-related symptoms (e.g., 

anxiety and depression symptoms) in young adults and b) identify potential mechanisms underlying these 

relationships. We conducted a narrative review of the literature on the subject. We searched MEDLINE 

(Ovid) and PsycINFO® (Ovid) databases and performed duplicate and independent screening. A total of 

559 unique records were identified, and 22 records (published between 1978 and 2017) were included. We 

confirmed existing evidence of the associations between MW, daydreaming, SCT and mood/stress-related 

symptoms in young adults (aged 18 - 30 years). Although these associations are reported, our understand-

ing of its directionality and underlying mechanisms remains incomplete. These findings highlight the need 

for further research combining experimental and correlational designs and including possible mechanisms 

of these associations in this population.  
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Introduction

The experience of mind-wandering (MW) is so 

common that it permeates every human’s life. In-

deed, unrelated thoughts have been shown to oc-

cupy, on average, 30-50% of our waking conscious 

experience (Klinger, 1999; Kane et al., 2007; Kill-

ingsworth & Gilbert, 2010; Franklin, Smallwood, & 

Schooler, 2011). Beneficial outcomes of MW have 

been studied and described elsewhere (Baird, 

Smallwood, & Schooler, 2011; Smallwood, 2013; 

Smallwood, Ruby, & Singer, 2013), including effec-

tive problem-solving (Poerio, Totterdell, & Miles, 

2013), creativity (Dunn, Corn, & Morelock, 2004), 

and motivation to strive for one’s goals (Meyer, Fi-

nucane, & Jordan, 2011). However, less positive ef-

fects have also been investigated, such as interfer-

ence with demanding cognitive tasks (e.g., reading, 

driving; Mooneyham & Schooler, 2013) and associ-

ations between high levels of MW and internalized 
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processes like negative mood and stress (Small-

wood, McSpadden, Luus, & Schooler, 2008; Kill-

ingsworth & Gilbert, 2010; Vinski & Watter, 2013). 

MW and daydreaming have been used as syn-

onyms and defined as processes “involving atten-

tion becoming focused on mentation unrelated to 

the external environment or to any on-going task” 

(Singer, 1966). Although the distinction has been 

made between the two constructs in some ques-

tionnaires such as the Imaginal Processes Inven-

tory (IPI; Singer & Antrobus, 1963, 1972), both MW 

(e.g., “I am the kind of person whose thoughts 

often wander”) and daydreaming frequency (e.g., 

“I lose myself in active daydreaming”), these 

scales are strongly correlated (Carciofo, Yang, 

Song, Du, & Zhang, 2016; Cundiff & Gold, 1979) 

and most studies interchangeably used the two 

terms. Therefore, MW and daydreaming will be 

used interchangeably in the present study, but 

they will be reported separately following how 

they were referred to in the included studies. 

MW has also been studied with specific ques-

tionnaires evaluating trait levels or the individu-

al’s disposition to mind-wander (Mrazek, Phillips, 

Franklin, Broadway, & Schooler, 2013) or using ex-

perience sampling (ES), wherein self-reports on 

participants’ on-going experience are collected 

(Kahneman, Krueger, Schkade, Schwarz, & Stone, 

2004). The probe-caught method is an example of 

ES (Smallwood & Schooler, 2006) whereby partic-

ipants are periodically stopped during a task and 

asked to report the contents of their experience 

(Smallwood & Schooler, 2015). Task-unrelated 

thoughts (TUTs) and task-related interference 

(TRI) fall under the broad umbrella conceptualiza-

tion of MW (Smallwood, Riby, Heim, & Davies, 2006). 

While TUTs are synonymous with MW, TRI refers to 

evaluative thoughts regarding how one is perform-

ing on a task (e.g., “I thought about how I should 

work more carefully” on the Dundee Stress State 

Questionnaire) (DSSQ; Matthews, Joyner, Gilliland, 

Huggins, & Falconer, 1999). Even though TRI expe-

riences are related to the task, they are not directly 

about responsiveness to task stimuli or demands. 

Therefore, TRI is characterized as MW about the 

task itself; one might monitor their performance on 

the task or mind-wander about tactics, for example. 

The experience of mind-wandering (MW) is so 

common that it permeates every human’s life. In-

deed, unrelated thoughts have been shown to oc-

cupy, on average, 30-50% of our waking conscious 

experience (Klinger, 1999; Kane et al., 2007; Kill-

ingsworth & Gilbert, 2010; Franklin, Smallwood, & 

Schooler, 2011). Beneficial outcomes of MW have 

been studied and described elsewhere (Baird, 

Smallwood, & Schooler, 2011; Smallwood, 2013; 

Smallwood, Ruby, & Singer, 2013), including effec-

tive problem-solving (Poerio, Totterdell, & Miles, 

2013), creativity (Dunn, Corn, & Morelock, 2004), 

and motivation to strive for one’s goals (Meyer, Fi-

nucane, & Jordan, 2011). However, less positive ef-

fects have also been investigated, such as interfer-

ence with demanding cognitive tasks (e.g., reading, 

driving; Mooneyham & Schooler, 2013) and associ-

ations between high levels of MW and internalized 

processes like negative mood and stress (Small-

wood, McSpadden, Luus, & Schooler, 2008; Kill-

ingsworth & Gilbert, 2010; Vinski & Watter, 2013). 

MW and daydreaming have been used as syn-

onyms and defined as processes “involving atten-

tion becoming focused on mentation unrelated to 

the external environment or to any on-going task” 

(Singer, 1966). Although the distinction has been 

made between the two constructs in some ques-

tionnaires such as the Imaginal Processes Inven-

tory (IPI; Singer & Antrobus, 1963, 1972), both MW 

(e.g., “I am the kind of person whose thoughts of-

ten wander”) and daydreaming frequency (e.g., “I 

lose myself in active daydreaming”), these scales 

are strongly correlated (Carciofo, Yang, Song, Du, & 

Zhang, 2016; Cundiff & Gold, 1979) and most stud-

ies interchangeably used the two terms. Therefore, 

MW and daydreaming will be used interchangeably 

in the present study, but they will be reported sep-

arately following how they were referred to in the 

included studies. 
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MW has also been studied with specific ques-

tionnaires evaluating trait levels or the individu-

al’s disposition to mind-wander (Mrazek, Phillips, 

Franklin, Broadway, & Schooler, 2013) or using 

experience sampling (ES), wherein self-reports 

on participants’ on-going experience are col-

lected (Kahneman, Krueger, Schkade, Schwarz, 

& Stone, 2004). The probe-caught method is an 

example of ES (Smallwood & Schooler, 2006) 

whereby participants are periodically stopped 

during a task and asked to report the contents of 

their experience (Smallwood & Schooler, 2015). 

Task-unrelated thoughts (TUTs) and task-related 

interference (TRI) fall under the broad umbrel-

la conceptualization of MW (Smallwood, Riby, 

Heim, & Davies, 2006). While TUTs are synony-

mous with MW, TRI refers to evaluative thoughts 

regarding how one is performing on a task (e.g., 

“I thought about how I should work more care-

fully” on the Dundee Stress State Questionnaire) 

(DSSQ; Matthews, Joyner, Gilliland, Huggins, & 

Falconer, 1999). Even though TRI experiences are 

related to the task, they are not directly about re-

sponsiveness to task stimuli or demands. There-

fore, TRI is characterized as MW about the task 

itself; one might monitor their performance on the 

task or mind-wander about tactics, for example. 

MW and daydreaming have mainly been studied 

within experimental and cognitive psychology, 

treated as cognitive processes, and investigated 

in relation to daily activities and functioning. Inter-

estingly, MW and daydreaming are also part of a 

wider construct named sluggish cognitive tempo 

(SCT), which has mostly been studied in clinical 

psychology. SCT is characterized by symptoms 

of excessive daydreaming, staring, mental foggi-

ness or confusion, and slowed behaviour or think-

ing (Becker, Marshall, & McBurnett, 2014). SCT 

is a correlated but independent construct from 

inattentive symptoms of attention deficit hyper-

activity disorder (ADHD) (Becker, Garner, Tamm, 

Antonini, & Epstein, 2019; Wood, Lewandowski, 

Lovett, & Antshel, 2017). Although historically, 

some scholars have argued that SCT symptoms 

are a subset of ADHD symptoms (Carlson & Mann, 

2002), SCT symptoms appear to be separable from 

ADHD symptoms of inattention and hyperactivity 

(Carlson & Mann, 2002). Additionally, SCT symp-

toms can be found in populations without ADHD 

(Wood, Lewandowski, Lovett, & Antshel, 2017). De-

spite the conceptual relationships between SCT, 

MW, and daydreaming, they have rarely been stud-

ied together. Instead they grew in parallel over the 

last few decades.

It is becoming increasingly clear that these three 

constructs would benefit from being studied to-

gether, more so since recent research has provided 

empirical support to the idea that SCT plays a role 

in predicting MW (Ostojic, 2018). Other than their 

conceptual similarities, they all have in common 

their associations with mood and anxiety/stress-re-

lated symptoms. A large body of research has ex-

amined MW, daydreaming, and SCT symptoms in 

relation to mood, stress, and functional impair-

ment. Among others, daydreaming has been asso-

ciated with feeling depressed, increased vulnera-

bility to hypomania (Meyer et al., 2011), negative 

affect (Carciofo, Song, Du, Wang, & Zhang, 2017), 

psychological distress (Cuper & Lynch, 2008), and 

greater risk for suicidality in individuals who day-

dream about violence and revenge (Selby, Anestis, 

& Joiner, 2007). High levels of SCT symptoms have 

also been interrelated with psychological func-

tioning. SCT symptoms have been demonstrated 

as predicting emotion dysregulation (Flannery, 

Becker, & Luebbe, 2016), loneliness, lower self-es-

teem (Becker et al., 2018), suicidality (Selby et al., 

2007), and overall functioning (Flannery, Luebbe, & 

Becker, 2017). Previous studies have also demon-

strated a co-occurrence between SCT, anxiety, and 

depression symptoms (Becker, Luebbe, Fite, Stop-

pelbein, & Greening, 2014; Lee, Chang, Lin, & Cheng, 

2014; Willcutt et al., 2014; Wood et al., 2017). 

However, to the best of our knowledge, no pub-

lished review has exhaustively documented studies 

looking at MW, daydreaming, and SCT symptoms in 

relation to mood and anxiety/stress-related symp-
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toms. This review is much needed, especially in 

young adults, since: (1) SCT, MW, and daydream-

ing have mainly been studied with this population, 

and more specifically in college students; and (2) 

SCT seems to be particularly elevated during the 

adolescence and young adult developmental pe-

riods (Flannery et al., 2016; Leopold et al., 2016). 

Indeed, the prevalence of elevated SCT symptoms 

in adults has been estimated to be 5.8% (Barkley, 

2012) whereas, prevalence of 12-14% has been 

reported in samples of college students (Flan-

nery et al., 2016; Jarrett, Siddiqui, Lochman, & Qu, 

2014; Wood et al., 2017). 

Therefore, this study’s main purpose was to con-

duct a narrative review combining these three con-

structs (SCT, MW and daydreaming), to identify 

their associations to mood and anxiety/stress-re-

lated symptoms in young adults. A secondary aim 

was to better understand the directionality and 

mechanisms underlying these associations. 

Methods
Study inclusion and exclusion criteria:

Relevant studies were located based on the fol-

lowing criteria: (a) participants were between 

ages 18 and 30 years; (b) MW, daydreaming or SCT 

symptoms were measured using any method (e.g., 

self-report, thought probes, etc.); and (c) the study 

included measures of anxiety/stress-related and/

or depression and mood-related symptoms or 

states, using any method (e.g., self-report, mood 

or stress induction, etc.). Post-traumatic stress 

disorder was excluded because it does not fit this 

study’s scope, given the major clinical distinc-

tions between this diagnosis and other anxiety 

disorders (example: https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC5371751/#sec2-behavs-

ci-07-00007title). The following study designs 

were included: clinical or pre-clinical studies, co-

hort studies, randomized control trials, and exper-

imental studies. Studies that did not specifically 

examine the relationship between SCT, MW, and 

daydreaming, and mood or anxiety/stress mea-

sures were excluded. Articles that were not writ-

ten in English or French were also excluded. Review 

articles were excluded, but systematic reviews 

were flagged up for reviewing reference lists. Oth-

er than age, no restrictions were imposed on sex, 

race, or population (clinical and non-clinical, col-

lege students and nonstudents). 

Search strategy:

In consultation with a librarian, the search strategy 

was developed and adapted for use in two data-

bases. In June 2018, MEDLINE Ovid and PsycINFO 

Ovid were searched using the following key terms: 

‘sluggish cognitive tempo’, ‘sluggish tempo’, ‘slow 

cognitive tempo’, ‘mind wandering’, ‘daydream*’, 

‘stress*’, ‘mood*’, ‘emotion*’, ‘internaliz*’, ‘anxiety’, 

‘depression’, and ‘bipolar’. Search results of 230 

(MEDLINE) and 456 (PsycINFO) articles were ini-

tially identified when combining keywords. After 

removing duplicates, 559 unique articles remained.

Study selection:

Following the initial search, we exported articles 

from the databases into an Excel file where titles 

and abstracts were screened for eligibility based 

on the inclusion/exclusion criteria described 

above. The search process was inspired by PRIS-

MA (Moher et al., 2009). Following the title and ab-

stract review, 45 studies were selected for full-text 

review. The primary (i.e., title/abstract) screening 

was independently performed by two reviewers 

(Author and Author). The secondary screening (i.e., 

full-texts) was performed by one reviewer (G.S.) 

and, when completed, was reviewed by the second 

author (V.P.). During the full-text review, 22 articles 

were chosen for final inclusion (Figure 1 displays 

the flow diagram). Any disagreements during the 

primary and secondary screenings were resolved 

between the two reviewers. 

Data extraction & synthesis:

The data was extracted by one reviewer (G.S.) for 

the included studies (n = 22), and a second review-

er (V.P.) verified the extracted data. Disagreements 

were resolved via discussion. The extracted in-

formation included author and year, study design, 
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Associations between MW and mood/stress-

related symptoms:

Of the 22 studies included in the review, 13 were 

conducted using correlational and experimental 

designs and examining relationships between MW 

and mood or stress-related measures with ques-

tionnaires, thought probes, and experimental tasks 

in North American, European, and Chinese univer-

Results

aims, population, and measured variables, divided 

into studies looking at MW (Table 1), daydreaming 

(Table 2) and SCT (Table 3). Three studies (Car-

ciofo et al., 2016; Cundiff & Gold, 1979; Giambra & 

Traynor, 1978) looked separately at MW and day-

dreaming scales, explaining why they are report-

ed in both Tables 1 and 2. Findings related to the 

objectives of the narrative review are synthesized 

narratively in the next section. Results reported 

that were considered significant were based on 

the statistical significance determined by the au-

thors of the original study.

Figure 1. Flow Diagram. Adapted from Moher et al., 2009. 

sities (Appendix 1). Twelve studies tested enrolled 

undergraduate students, and one study tested volun-

teers recruited via personal contacts and referrals.

First, an experimental study conducted by Small-

wood, Fitzgerald, Miles, & Phillips (2009) has 

demonstrated that inducing a negative mood led 

to a higher level of TUTs and TRIs than the induc-

tion of a positive mood. Correlational studies have 

proposed similar conclusions, showing significant 

associations between MW and both negative and 

positive mood states (Wang, Xu, Zhuang, & Liu, 

2017), and depression symptoms (Giambra & Tray-

nor, 1978). However, one study conversely obtained 

a non-significant correlation between MW and de-

pression symptoms (Cundiff & Gold, 1979). Finally, 

Marchetti, Koster, & De Raedt (2012) have shown 

a significant association between higher MW and 

increased accessibility of negative cognitions, 

but only in participants with moderate and high 

depression levels.  
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In line with these last results, Vinski & Watter 

(2013) found that the negative effect of mood 

on MW was exacerbated in participants evaluat-

ed under the high-stress experimental condition 

compared to the low-stress condition. Likewise, 

Banks, Tartar, & Tamayo (2015) have shown that 

participants under a stress condition had a great-

er increase in TUTs and state anxiety when com-

pared to those in a control condition. Not only 

stress under an experimental procedure has been 

associated with more MW; (1) state anxiety, mea-

sured with self-reports, has been shown to sig-

nificantly predict TUTs and negative TRIs (Banks 

et al., 2015) and (2) higher levels of stress, also 

measured with self-reports (Daily Inventory of 

Stressful Events; DISE) have been associated with 

increased rates of TUTs (Banks & Boals, 2017).

Other studies have focused on the content of MW 

and its associations to mood or stress levels. For 

instance, Franklin et al. (2013) have shown a re-

lationship between general MW and low mood.  

They have also looked at the MW levels of inter-

est and usefulness rather than only its presence 

or absence. MW episodes rated as high-interest 

and high-usefulness were associated with an in-

creased positive mood compared to MW episodes 

rated as low-interest or low-usefulness. A few 

studies investigated MW temporality and whether 

MW, with a focus on the past, was associated with 

a negative mood. Smallwood and O’Connor (2011) 

found that in general, MW was more related to the 

present than the past or the future; however, low-

er levels of MW to the present were correlated to 

more depression symptoms reported on the Beck 

Depression Inventory (BDI-II). In addition, they re-

ported higher levels of MW related to distant past 

events following a negative mood induction than 

a positive mood induction. This increase in past 

thought was correlated with higher scores on the 

depression inventory filled in the post-negative 

mood induction but not pre-induction. Similarly, 

Poerio et al. (2013) showed that previous feelings 

of sadness predicted MW related to the past with 

sad content. In return, MW with sad content pre-

dicted a later feeling of sadness. They also demon-

strated that previous anxiety predicted MW with 

anxious content and that MW with anxious content 

predicted later feeling of anxiety. 

Finally, two studies investigated other mecha-

nisms that could account for the association be-

tween MW and mood. Carciofo et al.  (2016) tested 

two models with either MW (self-report) or TUTs 

(thought probes) as the predictor, and negative af-

fect (PANAS scale) as the outcome. When MW was 

the predictor, endorsement of beliefs about the 

uncontrollability/danger of thoughts, poor sleep 

quality, and reduced mindfulness were all signifi-

cant mediators, and MW also retained a significant 

direct effect. As for TUTs, only the beliefs about 

the uncontrollability of thoughts were a significant 

mediator and TUTs did not retain a significant di-

rect effect. Lastly, Jonkman, Markus, Franklin, & 

van Dalfsen (2017) assessed whether high levels 

of inattention (ADHD-IA symptoms) affect the as-

sociation between MW and negative affect. They 

reported a higher frequency of retrospective MW 

(TUTs and TRIs related to the Sustained Attention 

to Response Task - SART) in the high ADHD-IA 

group following a negative mood induction than in 

the group with low ADHD-IA. Also, after the nega-

tive mood induction, the retrospective MW report-

ed during the SART in the group with high ADHD-IA 

was associated with higher intrusive rumination 

scores than in the other group. In conclusion, MW 

and depression symptoms are highly correlated, 

and this relationship is exacerbated by negative 

mood, high-stress conditions, and anxiety. Further, 

content, temporality, and underlying mechanisms 

also play a role, with MW with a focus on the past 

being more strongly correlated to negative mood.

Associations between daydreaming and mood/

stress-related symptoms:

Seven studies were conducted using correla-

tional and experimental designs and investigat-

ing the correlations between daydreaming and 

mood and stress-related symptoms with ques-

tionnaires, thought probes, and experimental 
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tasks in undergraduate students enrolled in 

American and British universities (Appendix 2).

More than 40 years ago, Giambra & Traynor (1978) 

found that daydreaming frequency, absorption 

in daydreaming, and frightened reactions to day-

dreams were all significantly correlated with de-

pression symptoms. These results have been 

corroborated more recently. Among others, Meyer 

et al. (2011) reported that the current level of de-

pression symptoms and a past history of depres-

sion were significant predictors of a higher level 

of daydreaming. In addition to depression, the risk 

for mania also significantly increased daydream-

ing levels after controlling for the levels of current 

and former depression (Meyer et al., 2011). 

Furthermore, three studies focused on daydream-

ing with negative content and mood/stress-relat-

ed variables. First, Cundiff & Gold (1979) reported 

that depression symptoms were significantly and 

positively correlated with fear of failure, guilty 

daydreams, and boredom daydreams. However, 

they found no significant association between 

daydreaming frequency and depression symp-

toms. Second, Selby et al., (2007) examined vi-

olent daydreams associated with depression 

symptoms and suicidality. They found that a 

two-way interaction between high levels of vio-

lent daydreaming (measured with the Thoughts 

of Revenge subscale) and high levels of depres-

sion symptoms significantly increased the risk 

of suicidality. Pruzinsky & Borkovec (1990), have 

investigated negative daydreaming and stress by 

comparing individuals with high levels of worry to 

some with low levels of worry. Their results show 

that compared to the group with low-level worries, 

the group with high-level worries reported more 

negative-valence cognitive intrusions during re-

laxed wakefulness and focused attention tasks 

(pre- and post-imagery) and scored significantly 

higher on the negative daydreaming factor (mea-

sured with the Imaginal Processing Inventory). 

Finally, a few studies investigated potential mech-

anisms underlying the association between day-

dreaming and mood/stress. Cuper & Lynch (2008) 

investigated coping styles as mediators between 

daydreaming and depression symptoms. They 

reported that fantasy proneness and depression 

were significantly correlated in participants who 

feel a lack of control over their lives’ direction (lo-

cus of control model). These mechanisms were 

not significantly reported in those who fantasize 

as a way to divert attention from present experi-

ence (avoidant coping), thus neglecting ‘real-life’ 

concerns. Moreover, they showed that emotion-fo-

cused coping (i.e., “feel overpowered and at the 

mercy of the situation”) significantly mediated the 

association between daydreaming and depression 

(Cuper & Lynch., 2008). Additionally, Carciofo et al. 

(2016) tested a model with Daydreaming Frequen-

cy (DF scale) as the predictor and negative effect 

as the criterion. They reported that endorsement 

of beliefs about the uncontrollability of thoughts, 

poor sleep quality, and reduced mindfulness were 

all significant mediators, with Daydreaming Fre-

quency retaining a significant direct effect. Thus, 

daydreaming and depression symptoms are sig-

nificantly correlated; similarly, the relationship be-

tween daydreaming and depression symptoms was 

exacerbated by negative content and stress, and 

affected by other mechanisms (e.g., coping styles).  

 

Associations between SCT and mood/stress-relat-

ed symptoms:

Five studies were conducted using correlational 

designs and investigating the associations between 

SCT symptoms and mood/stress-related vari-

ables with self-reports in undergraduate students 

enrolled in American universities (Appendix 3).

Two studies (Flannery et al., 2016, 2017) used the 

same sample of students.

Associations reported between SCT and internal-

ized symptoms were significant and of moderate 

to strong strength, both for depression (Becker 

et al., 2019; Flannery et al., 2016; Flannery et al., 

2017; Jarrett, Rapport, Rondon, & Becker, 2017; 
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Wood et al., 2017) and anxiety symptoms (Becker 

et al., 2019; Flannery et al., 2016, 2017; Wood et 

al., 2017). Becker et al. (2019) also demonstrated 

that the relationships between SCT and anxiety/

depression symptoms remained significant when 

controlling for ADHD symptoms. SCT symptoms 

were also a significant predictor of self-reported 

emotion ability/regulation, after controlling for de-

pression and anxiety symptoms (Flannery et al., 

2016) and ADHD symptoms (Becker et al., 2019). 

Two of the identified studies investigated students 

with high levels of SCT symptoms. First, com-

pared to a control group, a group of students with 

elevated SCT symptoms reported higher levels of 

depression, anxiety, and emotion dysregulation 

(Flannery et al., 2016). Consistent with Flannery 

et al. (2016), Jarrett et al. (2017) reported high-

er levels of depression symptoms in the elevated 

SCT group compared to the control group. Howev-

er, they also showed higher levels of depression 

symptoms in the group with combined elevated 

levels of SCT and ADHD symptoms when com-

pared to high SCT symptoms only. In conclusion, 

SCT is significantly correlated to both depression 

and anxiety symptoms and is a predictor of emo-

tion dysregulation.

Discussion
The current narrative review sought to compre-

hensively examine the current literature regarding 

MW, SCT, and daydreaming – three interrelated 

constructs (Carciofo et al., 2016; Cundiff & Gold, 

1979; Ostojic, 2018) – and their associations 

with emotion, stress, anxiety, and depression 

symptoms in young adults. The included studies 

varied in terms of design (i.e., experimental, cor-

relational), comparison group, and measures of 

the variables of interest. Regardless, the existing 

research provides evidence that all three con-

structs (MW, daydreaming, SCT) are associated 

with negative mood and emotions, and stress/

anxiety symptoms in the young adult population 

(Carciofo et al., 2017; Becker et al., 2018; Small-

wood et al., 2008). This review also provides some 

evidence and discussion related to the direction-

ality of these associations, mechanisms involved, 

and propositions for future research. 

As mentioned earlier, this  review’s theme is espe-

cially relevant for our studied population – young 

adults – for a host of reasons. For one, there is ev-

idence suggesting a higher prevalence of our three 

constructs of interest (MW, daydreaming, SCT) in 

samples of young adults in contrast with children 

and older adults (Maillet et al., 2018; Giambra, 2000; 

Flannery et al., 2016; Jarrett et al., 2014; Wood et al., 

2017). While the focus of the review on young adult-

hood restricts generalization to other age groups, it 

provides a focused review to better understand the 

nature of these associations during that stage of 

life. Young adulthood – also referred as emerging 

adulthood, a distinctive developmental period be-

tween adolescence and full-blown adulthood (Tan-

ner & Arnett, 2016; Arnett, 2000 – is a unique period 

in regards to psychological functioning given that it 

is fraught with (1) increased vulnerability to neg-

ative life events (Braboy  Jackson  &  Finney,  2002) 

and (2) important changes in terms of family and 

friends circles, and loss of familiar surroundings 

(Beck and Young, 1978). Further, high levels of 

MW, daydreaming, SCT, stress, and negative mood 

have been shown to relate with multiple domains 

of their lives, such as social impairment (Flannery 

et al., 2016), academic outcomes (Mooneyham & 

Schooler, 2013), and lower life satisfaction (Mar, 

Mason, & Litvack, 2012).

Correlational and content-based approaches:

The documented studies agree that increased lev-

els of MW are correlated with higher levels of de-

pression, anxiety, negative emotions, and stress. 

These factors correlate regardless of whether MW 

was measured with a diverse range of question-

naires (Wang & Zhang, 2017; Poerio et al., 2013) or 

with thought probes, including TUTs and TRIs (Car-

ciofo et al., 2016; Marchetti et al., 2012; Franklin et 

al., 2013; Smallwood et al., 2009). This resonates 

with the findings of a study conducted by Seli, Ris-

ko, & Smilek (2016), in which they reported corre-

spondence between trait- and state-level scales of 

MW. These associations between MW and mood/
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stress-related symptoms were replicated across 

correlational studies analyzing daydreaming 

(Giambra & Traynor, 1978; Pruzinsky & Borkovec, 

1990) and SCT symptoms (Becker et al., 2018; 

Flannery et al., 2017; Wood et al., 2017; Becker et 

al., 2019; Jarrett et al., 2017; Flannery et al., 2016), 

suggesting that the findings above are generaliz-

able to the latter two constructs. 

Some correlational studies have looked at the 

content or temporality of MW. Results have 

demonstrated that negative valence intrusions 

(Pruzinsky & Borkovec, 1990) and MW with anx-

ious content (Poerio et al., 2013) were related to 

higher levels of worry. MW with sad content (Poe-

rio et al., 2013), MW more related to the past and 

less to the present (Smallwood & O’Connor, 2011), 

daydreaming with violent content (Selby et al., 

2007), and daydreaming with content related to 

boredom, guilt, and fear of failure (Cundiff & Gold, 

1979) were associated to more negative mood or 

depression symptoms. Overall, it is possible to 

hypothesize that the MW’s specific negative or 

past-related content could exacerbate the already 

existing associations between higher levels of 

MW and mood/stress levels. 

Evidence from longitudinal and experimental 

approaches:

While this review suggests associations between 

MW, daydreaming, SCT, and psychological func-

tioning (emotions, mood, stress, depression, and 

anxiety), directionality remains unclear since 

many studies have used cross-sectional correla-

tional designs. These study designs do not allow 

us to make any inferences regarding these rela-

tionships’ causality and directionality. To our best 

knowledge, only Poerio et al. (2013) conducted a 

longitudinal correlational study, lending support 

to the idea that the association between MW with 

negative content and negative feelings could be 

bidirectional. They also showed that previous neg-

ative feelings were predicting higher levels of gen-

eral MW, whereas MW itself was not predicting 

later negative feelings. Rather, it was the specific 

content of MW that was correlated to later negative 

feelings (Poerio et al., 2013). These results suggest 

that the feelings could increase general MW rather 

than the opposite. However, they retrospectively 

investigated feelings immediately after assessing 

MW (asking about feelings experienced 15 minutes 

pre-testing), which could have introduced recall 

bias, inflated results, and consequently limit the 

extent of the conclusions regarding directionality. 

Nonetheless, some experimental studies had re-

sults in line with Poerio et al.’s  (2013) study, show-

ing that inducing high stress (Vinski & Watter, 2013) 

and negative mood conditions (Smallwood et al., 

2009; Jonkman et al., 2017; Smallwood & O’Connor, 

2011) resulted in higher levels of MW tested with 

both probes (Vinski & Watter, 2013; Jonkman et 

al., 2017; Smallwood & O’Connor, 2011) and ques-

tionnaires (Vinski & Watter, 2013; Smallwood et al., 

2009; Jonkman et al., 2017; Smallwood & O’Connor, 

2011; Poerio et al., 2013). These results also sug-

gest that high mood and stress would lead to more 

MW than the opposite. However, no known studies 

have experimentally induced MW (e.g., an experi-

mental condition where participants are invited 

to think about “whatever comes to mind”; Arche 

& Craske, 2006) and subsequently measure mood 

and stress levels. This study would be necessary to 

determine if MW induction could also lead to high-

er levels of low mood and stress. 

Potential mechanisms involved and clinical 

implications:

Some of the studies included in this review have 

investigated mechanisms operating within these 

associations. Tested mechanisms include psycho-

logical, physical, familial, and biological factors. 

For instance, reduced levels of mindfulness (Car-

ciofo et al., 2016; Mooneyham & Schooler, 2013; 

Xu, Purdon, Seli, & Smilek, 2017) and higher levels 

of ruminations (Shrimpton, McGann, & Riby, 2017) 

have been shown as mechanisms. These mecha-

nisms suggest that the ability to stay in the present 

moment or to show metacognitive regulation could 

help to redirect the attention towards the task at 

hand (Mrazek, Smallwood, & Schooler, 2012), and 
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thus, reduce negative affect. The endorsement 

of beliefs about the uncontrollability of thoughts 

(Carciofo et al., 2016) and emotion-focused 

coping (Cuper & Lynch., 2008) have also been 

shown as significant mediators for daydreaming/

MW-negative mood. This concept proposes that 

a cognitive focus and lack of control on negative 

emotions appears to contribute to the mainte-

nance of this association. Neuroticism is a per-

sonality dimension involving anxiety, moodiness, 

worry, and envy. Neuroticism is another potential 

mediator of the relationship between MW, SCT, 

daydreaming, and mood/stress-related symp-

toms, as it has been reported that individuals who 

score high on this trait are prone to more frequent 

MW (Baer, Smith, Hopkins, Krietemeyer, & Toney, 

2006; Giluk, 2009) and lower levels of well-being 

(Diener, Suh, Lucas, & Smith, 1999). More distal 

mechanisms have also been identified as poten-

tially underlying the associations between MW 

and negative affect, including poor sleep quality 

(Carciofo et al., 2016) and high levels of inatten-

tive symptoms of ADHD (Jonkman et al., 2017). 

Additionally, a recent study on familial factors 

has shown that a negative emotional climate in 

the family strengthened the relation between SCT 

and depression symptomatology in young adults 

(Fredrick et al., 2019).

Biological mechanisms can also be proposed. 

For instance, a study on the relationship between 

self-generated thoughts and stress reported that 

social thoughts with a focus on the future were 

associated with a decrease in overall cortisol lev-

els, while negatively toned emotional thoughts 

were associated with an increase in overall cor-

tisol levels (Engert, Smallwood, & Singer, 2014). 

Significant brain activity has also been reported 

in several key areas (i.e., prefrontal cortex, pos-

terior cingulate cortex, and the inferior parietal 

lobule bilaterally) during MW (Mason, Brown, Mar, 

& Smallwood, 2013). Given that links have been es-

tablished between MW and negative affect, these 

brain regions could be neurobiological substrates 

of MW/SCT/daydreaming-mood/stress associ-

ations; however, to date, these implications have 

only been proposed theoretically and not yet stud-

ied empirically. 

The clinical implications of these results are 

far-reaching, insofar as they lend support to the 

need for assessment and intervention that (1) 

identifies vulnerable populations and (2) tailors 

effective coping strategies to facilitate dealing 

with these thoughts and feelings when they arise. 

Namely, clinicians could benefit from being aware 

of these associations when evaluating and pro-

viding psychological support to young adults. For 

instance, excessive MW is increasingly being used 

to assess ADHD (Bozhilova, Michelini, Kuntsi, & 

Asherson, 2018; Mowlem, Agnew-Blais, Pingault, 

& Asherson, 2019). Similar efforts should be made 

to replicate this work across studies investigating 

SCT, since (1) it also has been hypothesized to re-

flect pathological MW (Barkley, 2014) and (2) the 

associations between SCT and depression symp-

toms (Jarrett et al., 2017) and between MW and 

negative mood (Jonkman et al., 2017) seems to 

increase when ADHD is co-occurring. Furthermore, 

taking into account temporality and content of 

MW, daydreaming, and SCT symptoms — as well as 

potential mechanisms previously described (e.g., 

mindfulness, rumination, sleep) — could allow for 

more tailored assessment and evidence-based 

therapies that address these mechanisms, such 

as cognitive-behavioural and mindfulness-based 

approaches. 

Limitations and future studies:

There were several methodological strengths and 

limitations in the included studies. One limitation 

is the relative lack of representative samples; while 

they centred around young adults, studies in this 

review overwhelmingly focused on university stu-

dents, limiting      generalizability. Out of the 22 

studies included, 21 reviews tested university stu-

dents. The unique nature of the university experi-

ence may exacerbate the prevalence of these asso-

ciations in young adults. Future studies should aim 

to examine the levels of SCT, MW, and daydreaming 
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symptoms (and their interactions with mood dis-

order symptoms, stress, and negative emotions) 

by comparing samples of university students to 

samples from the general population. Addition-

ally, race differences were not studied, and the 

samples were composed mainly of females. Both 

female and male undergraduate students were 

found to be affected by MW, SCT, and daydream-

ing; however, occurrence levels and how they man-

ifest themselves likely differ between sexes (Ray-

mond et al., 2019). Therefore, race and sex should 

be considered in future studies on this topic. 

Future studies are also warranted to address the 

lack of longitudinal and experimental studies 

looking at SCT/MW/daydreaming in relation to 

mood-stress related symptoms. For instance, fu-

ture research should compare rates of SCT, MW, 

and daydreaming at the beginning and end of 

every subsequent year of a university  degree as 

well as its longitudinal associations with mood/

stress-related symptoms. This comparison would 

allow us to further our efforts to better under-

stand these associations and their directionality 

while controlling for environmental stress factors. 

Moreover, experimental designs with the induc-

tion of MW, stress, and mood are needed to better 

establish causality relationships and understand 

underlying mechanisms. These experiments 

should also be repeated with daydreaming and 

SCT, given that there is  no known current exper-

imental research investigating mood/stress vari-

ables in relation to daydreaming/SCT. Experimen-

tal and cognitive psychologists may also find it 

worthwhile to collaborate with neuroscientists on 

future studies seeking to capture MW and brain 

activity in experimental settings. More specifi-

cally, we propose to conduct future studies that 

assess the neural processes underlying MW/day-

dreaming/SCT and mood/stress-related associa-

tions in pre- and post-mood induction and stress 

conditions. These studies are recommended to 

solidify inferences made in the present review. 

An additional challenge that presents itself in 

studying the nature and strength of these associ-

ations is the lack of clarity in conceptual and defi-

nitional distinctions between various MW forms. 

For instance, while the included studies suggest-

ed little difference in outcomes between probes 

used, none of them differentiated between inten-

tional and non-intentional MW, which is of crucial 

importance given that research has shown that 

these two types of MW can be independent predic-

tors of variables of theoretical interest (Seli, Risko, 

Smilek, & Schacter, 2016). Indeed, unintentional 

MW has been uniquely associated with ADHD (Seli, 

Smallwood, Cheyne, & Smilek, 2015) and OCD (Seli, 

Risko, Purdon, & Smilek, 2017), while research did 

not replicate these observations in cases of inten-

tional MW. Therefore, such distinctions are needed 

to confirm and refine our conclusions. 

Moreover, there is still a lack of clarity regarding 

the definition of MW (see Christoff, Irving, Fox, 

Spreng, & Andrews-Hanna, 2016; Irving, 2016; Seli 

et al., 2018 for different perspectives). To circum-

vent this issue, Seli et al., (2018) propose a fami-

ly-resemblance approach wherein MW is a natural 

category with graded membership. Additionally/al-

ternatively, researchers could ask a variety of peo-

ple (e.g., experts, laypeople) to describe exemplars 

of MW from which they could assess overlapping 

features (Seli et al., 2018). Consequently, future 

studies — such as qualitative studies — should aim 

to clearly define MW, differences and similarities 

between MW and daydreaming, other dimensions 

of the construct, and their unique relationships 

with mood disorder symptoms, negative emotions, 

and stress.  

 

Finally, the methodological limitations of this re-

view should be considered. First, we limited our 

search to two databases and used a small set of 

key terms, which means we may have missed some 

relevant studies. Secondly, the review only included 

22 articles, which limits the confidence with which 

results are generalizable to the general population 

of young adults. Thirdly, all the results document-
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ed were from published articles, which may also 

partially reflect publication bias, resulting in an 

overestimation of the strength of the associations 

reported. 

Conclusions
This narrative review highlights the current state 

of knowledge, suggesting that high levels of MW, 

daydreaming, or SCT symptoms in young adults 

are associated with greater negative mood/

stress-related symptoms. This review is import-

ant because the links between MW, daydreaming, 

and SCT should be understood before psycho-

logical support is provided to the most affected 

populations (young adults), especially because of 

comorbidity risks and the uniqueness that char-

acterizes emerging adulthood. However, the avail-

able literature documenting the directionality of 

these associations and mechanisms behind these 

relationships remains incomplete. Furthermore, 

studies in the field of research have yet to consid-

er other important variables that might moderate 

these associations (e.g., sex, race, university and 

non-university students). Additional research that 

combines diverse samples, designs (i.e., longitu-

dinal and experimental) and expertise (i.e., cogni-

tive, clinical, and neurobiological) is thus needed 

to bring to light the directionality and nature of 

these associations. This research is specifical-

ly important given the significant ratio of young 

adults experiencing high levels of SCT (Flannery 

et al., 2016; Leopold et al., 2016) but also signif-

icant levels of anxiety or mood disorders (25% 

to 40% in industrialized countries; Aalto-Setälä, 

Marttunen, Tuulio-Henriksson, Poikolainen, & Lön-

nqvist, 2001; Kringlen, Torgersen, & Cramer, 2001). 

A better understanding of these associations’ 

key underlying mechanisms could help orientate 

treatment research and clinical work targeting 

these factors, with the ultimate goal of yielding 

better outcomes and well-being in young adults. 
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